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^"Sb SM^h °1 JL^d-S. i$ C: 0.003-0. 005%, S : 0 . 003-0 . 025% , 

Al: 0.01-0. 08%, N:0.004ft°l*). f P: 0.015%^^-, Si :0. 1-0.8%, Cu:0.01~0.2%, #7) CuQ S^l ^ 
wl7> cf^-^ 2:^ o . 5*Cu/S : 1-10* *K^|-jI, Fe ^ 7lBj- *7>3^ *£^*§. 

CuS^##^| ^^3.7)7} 0.1pm°]-3}3- SEtb ^ I^^H^ o] ^ o| ^^s] afla^ 

^ ^A] afl^c)-. ^- ^ei^J-^ ^ol^-£( D BTT)7> -50°C^*>S ^X|1H 

^ 0 1^^1^7> 1.44°|^AS 7>^o] -f^^-cf. 

[tflS3E] 
£ 1 

dt^^-, 3L7j-£, 2^>7>^^, ^iflcs]^, CuS^ ## 
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^2^>7l-^^j^ol -f*^ dh^fTjs^ ^^^j-^jif zl ^1S«J-^{BAKE HARDENING COLD 

ROLLED STEEL SHEET HAVING HIGH STRENGTH AND EXCELLENT RESISTANCE TO SECOND WORK 
EMBRITTLENESS AND PROCESS FOR PRODUCING THE SAME } 

£ l^r CuS*!##£] 371^1 4^- ^^ifl ji-g-Bl-^cq Tgjj-S. u)-^^ Bfl S o| ii| , 

£. 2^ ^zHrJ£^ 14s. cuS^##^ m-bHA^ niflio]^., 

fe- Pl^l^ CuS^!##«ll £)n JL-g-^rdh^-i- *IH*H ifl2^>7>^o] 

#Jfl;3Z|. zz. ^2:^ ^ 
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<5> ^^Jv&ofl^. -#^g-*fl<y A 1 -Killed^ iF7j-( Interstitial Free Steel)°] 



5W. 



<6> #dtrg-;*1| *1 Al-Killed^ Tj-fofli- ^ 3.^^.7} &^}3L %M «1 *1 * 

^iL§}^ ^Jf^e^ 10~20Mpa ^Sl£\ db^S^-ir 7}^tf. -^^fl^] ^-f # 

<7> iF7j-o] ^-fofl^. Ti, Nb^: ^7>^H 7 <H§^1 ^ iE^ ^r^-ar] 

*SHM?1 7j-#o.^, o] ipy^-d]) ^Jf^Jip^ Jf<*j^- ^o] ^Jf^sj-tg IF^J-olcf. 



-^Sf^ IF#£- Ti Nb^ ^7>^3}- ig-^o] ^7>^^r ^H^H ^^-^ <£o) Tg-^-f. 7^0]) 

^-8-^1-71 ^Sfl^ ^7>S)^ ig-M <£ ^ ^7>H)^ Ti S^r Nb^l ^ > Ti> 

Nb^l- ^-§-^1-^ ^"SHr %, «y=3E ffl-f ^3HH *)Hfl- §fl^ r ^S <?> 

^^7} ^^M, ^^>ti]-g-£ $c] jEl^r 91^. 



o> ^-7] .=.34. ^^7l ^ ^ <?! 7j-^ f ^*§=%s. C : 0 . 003-0 . 005% , 

S: 0.003-0. 025%, Al : 0.01-0. 08%, N:0.004%°T^ r , P:0.015%ol§> ; Si :0. 1-0.8%, Cu:0. 01-0.2%, 
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#7] Cu^f f^«l7> s^i 0.5*Cu/S:l-10-I- ^*>ul, M-^^l Fe ^ 7]bJ- l:7>5r)t!: 



<io> g:^ m. i^cq ^ls^ C: 0.003-0. 005%, S : 0 . 003-0 . 025% , 

Al:0.01-0.08%, N: 0.004%^^-, P:0.015%^1*>, Si:0.1~0.8%, Cu:0.01~0.2%, -%7) Cu^ S^l 
«l7> M 0.5*Cu/S:l-10« JL , i~M*l Fe ^ 7M ^7}^ ^#5. S^s)^ 

1100°C°1^ Sr^S. 7%7}<£^ ^ 4^-Bl ^^E!- Ar 3 iM^ °1 ^AS 'l^^'S 



el-jl 300°C/minol^ ^^>3. 700 X? °1 £rE.o1H ^g-, 50~90%^1 «g-«P i 

500-900 °C -8r-£ ^^HH ^^rdb-g-"^ ^ojt)-. 



<n> a. #AflS] ^^^rcf. 

<12> ^X>#^ Si^7f Jl^KE ^^^O.^ Ti, Nb ^- ^7>^H ^O.^ 

INI tfl2^1-7>^^^ ^-^>7l ^tt ^^-^H ^ Afls^ Af^^- w^t^c)-. j7 

7^S\- <g^# ^s-1-71 Si%7}7^*\ ^Si^-g- 2\^<L3_ CuS^## 

■i: *H1^7fl ^Al7lig 7)^ ^-^S.7} ^^^] ^7$$t^£] ^M.^S.7} 
^tflsq^cfl, °l^r CuS^##ol ja-g-ig^l <^^r nl^lul-^ ^olcj-. 

<13> £ 1C >fl q-Bj-i^ Bl-Sl- Si 51 ^^^J-^A-l CuS^l ^##<^1 ^1^1§}711 

^ ^^^vfl^ :n.-g-BB^°l ^o^^^^l, ^^-^=01 0 . 003-0 . 005%£) 
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3.7]} %<LS. o]Wr ifl-gfH^- Ej^o] f-^o] 0 . 003-0 . 005%5. 2|^<^^ 

CuS^ H.7l^ 0.1^m<=>l*}7l- wI-b^^i}. 



<14> o]^- £sg- Afls^r A>^oil ^S-tsH CuS« ^l^l^l-Tfl ^-iA]^^ ^Voj-o]] tfl^H ^^Tfl 

S)^. zi ^4 , (i) Cu^ 0.01~0.2%S. §1-51 -g-^-i- 0 . 003-0 . 025%S §>^^ Cu^- 

^^til(0.5*Cu/S)# 1-10*3 ^5. S^Kr , (2) fMl ^Tjr^o] 

^ ^^H^* 300°C/minol^-o.S ^ 0.1^1^ CuS^ <£Sr ^ ^ 

<is> ^, £ 2(a)^- 0.004%C-0.01%P-0.18%Si-0.009%S-0.05%Al-0.0015%N-0.046%Cu < y #o_^. Cu 

^ ^Hl(0.5*Cu/S)7l- 2.56<?1 S-^^l 7j-g. ^zHf^oll 4^ H.71* 



SA]-^ ZLHflH^m. £ 2(a)^1 ZLeflHl- iJj£, CuQ ^^til(0.5*Cu/S)7> HH^l- 
^ ^^-#£4 2:^^ CuS^ H.7l7> 0 . 1^1 -5-1-S ^ 



<16> ig^ofl rcj-e). ^5^%^. C: 0.003-0. 005%, S : 0 . 003-0 . 025% , Al : 0.01-0. 08%, 

N :0. 004% 0} ■&]-, P:0.015%°l§h Cu:0.01~0.2%£] ^^-7|H Si* 0. 1-0.8%^ 7}*}^ t ^7] Cu&c S 
^ ^^7} 0 . 5*Cu/S : 1-101- t?>^>£^- is}ZL, CuS^##^ ^^3.7)7} 0.1fm°l 

^^Itt -%>-^-7 0 V£7} 250Mpa<>l^ ^<£#^jAi ^Jf ^ j^ip^ ^-ji*>^^ xj\ 2 x}7}^ 
^S. -f^^lrf. CuS^ *]^l*fl*l^ ^7> ^^>7fl s)^ 
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iEtb, -H-.^^ ^^j-^e- i^<W^ *l*r(r m )7> 1.44^1^131, ^tfl<»l^^l^(Ar)7> 0.3 



<17> x£ 

<is> ^(C)^ 0 . 0003-0 . 005%7> yf^^}uf. 

<19> ^(C)^ tl^l 0.003%ol^ ^^Itt ^ ^f^s^ol ^j7 ; 0.005% 3l^£\ ^ 
°fl*r ^*1 t*. 



<20> %(S)-el -f-^ 0 . 003-0 . 025%7> T^^tf. 

<21> %(S)^1 t^ 0 l 0.003%*1^| ^-Mfe- CuS ^#^°1 Cu 

<22> s^l EL7] 7} nfl-f StflSfl^ ^Jf ^ o] 3^1 Qt\-, %<2] 0.025% 2^2] 

°1 1 =1-. U^-Sr 0 . 003-0 . 025%^| ^3)<Q CuS^l 3.71 » S^^7l7> 



<23> ^^^-(AD^l 0.01-0.08%7> w}^-3j^uf. 
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<25> z3 



(N)^ 0.004%°1*>7} t^:*} §j-t]- . 



<26> «- 7 ]-3)^-7fl ^7>£|^ -£^5. 0 . 004%Jl3Z]- ^-fofl^ ^ ^ ^ o] ^ S>^-;E.5. 

0 . 004%°1 ?>}7} V}igZ\-8}t)- . 



<27> ^l(P)^ 0.015%<>]*>7> H>^^|-Uf. 

<28> o]o} 0.015% ^4^1 ^-Mfe- ^ 7^H-t=S. 0.015%<^>S. ^ 



<29> ^S^(Si)^ ^-Br 0.1~0.8%7> W^^t)-. 

<30> 43 5}^: JL^-^r^-S.si\-7} ^JjUi Q^it^i ^*}7> ^Kgr ^- ^ ^ n]-e)- CuS^ 

#-g-^r ^1 o^}^ ^HH j7.#£-i- iL^tb 1 }. -^^1 "S-^ 0 ! 0 . <H o> 7 0 V£-i- a-H^ 
^ Xl^, 0.8% ^-fofl^ 7^>^rf. 



<31> ^(Cu)^ 0.01-0. 2%7> w>^-3j-sr>rf. 

0 . l#m°l -s-}^ ffl-f CuS7> ^#^51 o] CuS-i}#€-£| ^i£o||^ ^^7} ^#s]<^ 13: 

^ s^^^^cfl^ -g-*n=M ^^j^g. «.o^^^ <&^.<$ 7i^H 0.01-0.2% m 
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7>W. f-^oj O.OHo^^SHo) Pl^-srl-Tfl CuS^#* ^ 9X3- 0.2%^*}t£ £tflt CuS 

7> y]AlJL^ol l^^i^^ 



<33> ^7} CuQ f^wl^r 0.5*Cu/S:l~10« %°] T^^rf. 

cf. ^ o^ofl xc|-s^ Cu4 S^I ^7>wl(0.5*Cu/S, <^7H, Cu, S^] f^%)7> 1 

ol^-o] s|o]o> -^-^-ST- CuS ^^o] ^#§1-711 5]^, 10^32]-^ ^^-^1^ CuS^#l-ol Stfl^-o} 

^^sH^, ^xflolwj-^ ^^o] gJrtf. 0.1^1^ CuS» <?>^ 

^iL^>7] ^.rf w>^*T: 0.5*Cu/S^ 1-3*1 cj-. 



<35> CuS^##^l *%^=L7)±± 0.1^o]^-7> H>^-3| *>!=).. 

•^1^7} $>tf. tr|-eM f CuS ^H7"|^ O.ljum °1*>7> ^J-tj- . 



<37> [^<3#^q 711 

CuS^##^ ^^3.7l7> O.ljcan ^1^>» ^^}J£^ ^t-fl ^ o] ^cf. ^tV^^ CuS^ 
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3.7] & Cll/S^ ^7><I^r£, ^#^51 ^12:^^1 ^<L^ ^) 



<39> ["l^^-^S^i] 

<40> ^ ^o^i^ ^-7}^: Q^-jr i?>^Rr 7 0 Kg- ^7><1^-^ iTl^^-. 7fl7><i^r£^ 

1100°C^>l^ol w]-^-S-]-tq-. 7%7}<£-&5.7} 1100 °C 1^1 ^ ^^-^lfe- ^7><I^r£7> <£^2^ 

<H1 ^€ CuS7> -g-sfls];*] ^ -#^5. ^}5a°i ^^^l^ CuS7> 

^°>$Z7l ufl^t}.. 



^-Sl^^^r^} Ar 3 ^^^£ ^-fofl^- <y-<£^ s§s§<L3, 7}^o] 7\f>}^; ^^>i-j 5} 

3.711 ^i*1-7l ttfl^-o]r]-. 

tTJr^W ^^H^Efe 300°C/min°l^S "8^ w]-HJ-2i£)-t}-. ^o]] 

£\r Cu^l- ^w](0.5*Cu/S)# KH ^h}£ ^^5171- 300°C/min*l v£ CuS^I ^# 

«- a.7]7> Cl/rt tH^t}. ^, ^ z]-^i7> ^ C uS^ 

i=l^|^l7l nfl^r}-. Cu^f ^^l(0.5*Cu/S)» 10^^ ^-f<i^r ^71-1^^^ 
0.0045%C-0.01%P-0.45Si-0.006%S-0.03%Al-0.0015%N-0.15%Cu). £ 2£] ^Efl^-i- iL^, ^^Hri 
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7} Ir^^^-s- CuS^##^ EL7}7} v)*\)z$\x)B_3, ^^Hr^^l ^ 
zHrJE7> lOOCC/minol-S-ole^TE. q^]Sf- Jl32f7> c| o]^- t^X]*] ^o.s.S ^^HrJE-c- 

300~1000°C/min7> iLt}- a>^^>c|.. £2a^- £2b 

0.0035%C-0.009%P-0.22Si-0.008%S-0.04%Al-0.0024%N-0.09%Cu)^ 0.5*Cu/S£) 3°l-&}-£| ^4- 

q- 3^3(-^| ^-f<*)| tfltt 33°. 5., 0.5*Cu/S£] 3°)v}<Q ttfl nrf o>p§^ o.^. O.^m^^ 



<43> [^2:3] 

<44> ^-71^- ^-o) ^^^^r q^-^l^ I^Rr*]], ^^|^r£^ 700°C^1^7> 

w>^-gr>q. ^#^£7} 700 °C ^-f^l^ CuS^##^>l q^- Stfl^l ^f^sf- 



<45> [ 1 ^?]: < y- < gS^i] 

<46> ^7jr<£<£^ 50~90%£] ^>#S. *3*Br ^H}"*!^-. ^^H^l 50%^1 ^^-^1 



Stfls^-S. ^ ^^o] T^^q. ^?><y-^o] 90%3L^£] 7§^-6\)^ %1=^-S| X| t£ 



<47> [cg^^^i.] 
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"S^f^ -&5.^ ^-i- 3^8: %t\-. J± *Q-*§*\}*\^ 500~900°C 

^ ^r^^HH *3*Kr ^o] <£^-§- ^r£7> 500°C *1 ^ ^^Ml^f ^ 



<50> A] <m ] 

<5i> s 1^1 ^l^z. ^ ^w, 75%^| ^V^rS ^^r°j-°| 

10°C/^^ 750°CS. 402 ^«?> 7><l^|-o£| ^^5|cf-. ojc>|^i ^^.^o. SA> 

§f7l ^*}| ASTMff-23 (ASTM E-8 standard)^ If^^o.^ 7}^}^^-. SPlM^M 

(INSTRON^K Model 6025)» °l-g-^M ^7^ j <34l#, ^ol^ ^]^(r m ^), ^ 

xflo]1tt3 ^^(Ar^l:) ^ 2^>7>^#|^^- ^o§*}5$t}. o£j 7 H r ra =(ro+2r45+r 9 o)/4 ) 
Ar=(r 0 -2r45+r9 0 )/2olrf. ^Jf ;g ^^6fl 2%^ iH?fl 0 JI: 7>tb^- 170°C^l^i 20*^> 

<52> 
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IS. 1] 
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« ' jSLDr 
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<54> s. 1, 2«sfl «>sq- ^o] ; Als.l~3(^7j-)^. ^o]^ 



7} -50TC«1^H . -*l<r?}- 0.23^1 *MaI- f .^o_l^*1^7> i,44^^H, 
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z$X\ sfrjol <£o]ig ^-rf. 
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l^S^lk 1] 

1r^%5. C: 0.003-0.005%, S : 0 . 003-0 . 025% , Al : 0.01-0. 08%, N : 0 . 004%°1 ■&} , 

P:0.015%ol^>, Si: 0.1-0. 8%, Cu: 0.01-0. 2%, ^7} CuQ S^) #^=w]7> ^hg-£| 
0 . 5*Cu/S : 1-10» W^-Jl, Fe ^ 71b} ^7}s\ ^ #£#5. S^^^, CuS^##^ ^ 

3.71 7> O.ljwnol^l-S. ^2^V7>^^ol -f^tt ^Jf^S^ JL^JE ^ 

2] 

*0 1%H1 ^"71 S^: 0.02^2l-~0.025%ol^|-^^- J^^LS. Zfc ^2^>7>^-#)^ol 

[^^8" 3] 

*H 1"%H1 SH'M, -#7l Cu^ S^l ^^l(0.5*Cu/S)7l- 1-3* ^> 

*ll 1%H1 SH^H, <#7] ^^^J-^ <£^-#l^ ^ol^- £7 > -SO'C^^oH, ^°l^ ^1 

^7> 0.23*l^lal, ^^1^x1 ^7} 1.44ol^^^; ^^S. -s}^ ^2^>7l-^#l^ol ^ 

[^T^g- 5] 

C: 0.003-0.005%, S : 0 . 003-0 . 025% , Al : 0.01-0. 08%, N:0.004%o)^l-, 
P: 0.015%^^, Si :0. 1-0. 8%, Cu:0.01~0.2%, ^7] Cu^- S&{ #^l7> t\~£-ei) STi 
0 . 5*Cu/S : 1-10* 1^*1 Fe ^ 7}t\ ^7}^ *^#S 3^3^- 1100 
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-&^3, ^\7}^% * ul-f-Bj o^^-i- Ar 3 €^fl^ °1 is}cq <&&<&<£tf-5L 300t7min<>l# 
^ #J£S ^^}ZL 700°C^^ 50-90%^] ^MrS. *}5L, 

500-900 °C -&S. f34H*l <£^±.^}xr ^2*}7}^-$\^o) ^MSHI jL#H . 

6] 

*ll 5%H1 Sl^H, ^"71 0. 022:31-0. 025%^^^ # ^ ^2*1-71-^ <*§ °) -f 

[^^* 7] 

*H 5lH &<>H, ^-71 Cu^- S^l ^^«l(0.5*Cu/S)7> 1-3* ^^Rr ^* 
8] 

^7} 0.23^1^1-01^7 j ^o]^xl^7> 1.44°!^* ^8 *>fe i^2^>7>^#l^o] ^ 
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IS. 1] 
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